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(54) METHOD FOR TREATING DISEASES OF THE EYE 

(57) Abstract 

FIELD: medJdne. SUBSTANCE: method 
JnvolvBB applying electric stimulation of 
eyeball In the region of cTOaiy body 
projection through the contacts of 
stimulation eieOrode with bipolar electric 



puteee of frequency 1-10 kHz in bursts of 
1-16 ma duration, buret repetition frequency 
of 1-30 Hz. current amplitude of 0.5-10 mA 
during 3-7 rrtn dally during 10-16 days. 
EFFECT: enhanced effectiveness In treating 
> of the eye. 
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The invention pertains to medicine, specifically to ophthalmology and can be used in the 
treatment of patients with eye pathology accompanied by disturbances in metabolic processes in 
the tissues of the eyeball. 

There are various methods that employ stimulation of metabolic functions of the eye by 
different methods. These include drugs, ultrasound, magnetotherapy, hyperbaric oxygenation 
and others. 

The method of treating eye diseases by electrical stimulation of the visual organ by a 
transcutaneous effect under special conditions is adopted as prior art (Kompaneets, E. B et al., 
1983). However, during stimulation by this method, not only does an effect on the eyeball occur, 
but a damaging effect of the flow of electrical energy also appears on vitally important centers of 
the medulla oblongata. Moreover, it is difficult to dose the stimulating effect and accurately 
localize the zone of eye stimulation in this method and the presence of two electrodes complicate 
the method and makes it awkward. A therapeutic effect is only achieved here in fairly limited 
types of disease. 

We used stimulation of the ciliary muscle with bipolar electric pulses fed to the sclera in 
the region of its projection with two stimulating electrodes which are situated around the cornea 
in the form of a lens, the pulses being supplied at a frequency of 1-10 kHz in the form of bursts 
with a duration of 1-15 ms with a repetition frequency of the burst of 1-30 Hz and a current 
amplitude of 0.5-10 mA. This treatment method was used by the authors to treat accommodation 
disorders (USSR Certificate of Authorship No. 1766401, cl. A 61 F 9/00, 1992). The number of 
electrodes in the lens can be greater and this has no effect on the results in the eye. 

Studies conducted by us show that the use of electrical stimulation with the given lens- 
electrode leads not only to correction of accommodation disorders during myopia, hypermetropia 
and presbyopia, but also to an improvement in functional indices of the eyeball in patients with 
glaucoma, cataracts, retinal dystrophy, during atrophy of the optic nerve, hypotension of the eye, 
etc. Visual acuity, visual field were investigated and the hydrodynamic and hemodynamic indices 
were obtained and electrophysiological methods employed. As a result of direct electrical 
stimulation, changes in functional indices of the eye occurred (statistical data were processed 
with a computer). The obtained data served as a basis for use of electrical stimulation of the 
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ciliary zone of the eye in the treatment of eye diseases that are always accompanied by trophic 
disorder. 

The objective of the proposed method is to increase the effectiveness of treatment of eye 
diseases by increasing metabolic activity of the eye tissues and also reducing complications 
associated with the use of an electrode supplied to the posterior pole of the eye, and 
simplification by using a lens-electrode. 

This objective is achieved in that the stimulation is conducted directly on the conjunctiva 
of the eyeball on the sclera in the projection of the ciliary body with bipolar electrical pulses with 
a frequency of 1-10 kHz in the form of bursts with a duration of 1-15 ms with a repetition 
frequency of the bursts of 1-38 Hz with a current amplitude of 0.5-10 mA for 3 to 7 minutes daily 
for 10 to 1 5 days. The advantages of the proposed method in comparison with the prior art 
method consist of the fact that stimulation is carried out on a strictly assigned region of the 
eyeball, a projection of the ciliary body, which, in the first place, ensures the absence of any 
damaging effect of the current on the structure of the brain with vitally important centers and, in 
the second place, improves the result of treatment of a broad spectrum of eye diseases by 
activation of cellular and intracellular processes of regeneration as a result of stimulation of 
efferent nerves, activation of synthetic and redox processes, intensification of microcirculation, 
normalization of hydrodynamic processes of the eyeball. 

The method is accomplished as follows. Two to 5 minutes before the therapeutic session, 
three-fold instillation of an anesthetic solution is carried out (0.5% dicaine solution) in the 
conjunctival cavity of the eye. Attachment of the lens-electrode is accomplished beneath the 
eyelids onto the conjunctiva around the cornea in the region of the projection of the ciliary body. 
The dimensions of the lens-electrode are chosen according to the dimensions of the eyeball for 
tight adherence of the inside surface of the electrode to the conjunctiva and, consequently, 
optimal conductivity of the electric current. Control of contact is accomplished according to a 
special indicator of the device. By smoothly increasing the amplitude of the stimulating pulses, 
sensations of "jolts" beneath the electrodes are experienced by the patient. When adaptation to 
the electrical current occurs in the patient (subjective disappearance of the "jolts"), the amplitude 
of the stimulating pulses is increased to the appearance of the first sensation, which amounts to 
0.5 to 10 mA. The time of one stimulation session is 3 to 7 minutes at a frequency of the bipolar 
pulses of 1-10 kHz in the form of bursts with a duration of 1-15 ms with a repetition frequency of 

3 



the bursts of 1-30 Hz. After completion of the procedure, the lens-electrode is removed from the 
conjunctival cavity, and a disinfectant solution is instilled. The course of treatment includes 
performance of 10 to 15 sessions of electroophthalmic stimulation according to the indicated 
method. The time for one session is chosen according to the subjective sensations of the patient, 
the number of sessions of direct electrical stimulation is scheduled as a function of the 
effectiveness of treatment: in the absence of positive changes in functional indices, there are 
more than 10 sessions. 

Hydrodynamic studies in patients with glaucoma who were treated according to the 
proposed method exhibited the following indices (see table). 

In addition, visual acuity increased from 0.67 to 0.78, total visual field rose from 
341±184° to 420±148° (P > 0.05). In the peripheral field of vision, a reduction in the area of the 
central and peripheral scotomas was noted, which indicates partial restoration of functional 
capability of the retina. In all patients asthenopic phenomena occurred. Positive changes in the 
hydrodynamic system of the eye in glaucoma patients indicate a reduction in the damaging effect 
of increased intraocular pressure on the structure of the eye. The hypotensive effect was noted 
for 8 to 12 months. 

An increase in the rheographic coefficient from 1.59±0.66 to 2.26±0.66 reflected an 
improvement in blood supply to the eyeball following direct electrical stimulation. 
Electrooculographic and electroretinographic studies revealed a tendency toward the state of 
metabolic processes as they occur in the outer layers of the retina. An increase in the Arden 
coefficient occurred to the norm for EOG. The amplitude of the "a" wave of the ERG rose 
significantly from 35.5±2.30 to 59.2±3.96 \iV(P> 0.05). 

We should also note that this method was used not only in patients with open-angle 
glaucoma, but in narrow-angle and combined glaucoma when the structure of the angle of the 
anterior chamber could not ensure an improvement in hydrodynamics of the intraocular fluid 
(IOF) and a reduction in IOP. In this case the positive effect was evaluated as the sum of the 
effect of direct electrical stimulation on additional pathways for outflow of IOF. This suggests 
that the method permits activation of a new mechanism of action on intraocular pressure by 
increasing blood supply to the vascular tract. An improvement in functional indices was also 
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noted in other types of ocular pathology of cataracts, retinal dystrophy, ocular hypotension, 
atrophy of the optic nerve. 

Example 1 . Patient F., 60 years old, with a diagnosis of "open-angle operated 3 "b" 
glaucoma, incomplete complicated cataract of the right eye", open-angle 2 "b" glaucoma of the 
left eye, angiosclerosis of the retina in both eyes received a course of direct electrical stimulation 
of the ciliary zone consisting of 10 procedures of 5 minutes each at a current intensity of 10 mA. 
As a result of treatment, expansion of the visual field of the right eye occurred from 285° to a 
total of 415° and of the left eye from 408 to 500°, a reduction in true intraocular pressure from 14 
to 9.7 mmHg in the right eye and from 22 to 1 8.5 mmHg in the left, an increase in the outflow 
coefficient from 0.13 to 0.14 mm 3 /min mmHg in the right eye and from 0.07 to 0.1 1 
mm 3 /min*mmHg in the left eye. An increase in rheographic coefficient on the right from 1.35 to 
1 .73 and on the left from 0.84 to 0.89 was obtained. The stability of the hypotensive effect was 
noted for 10 months of observation of the patient. 

Example 2. Patient K., 70 years old, with a diagnosis of "combined operated 2 "b" 
glaucoma, angiosclerosis of the retina in both eyes" received 10 sessions of direct electrical 
stimulation. As a result of treatment, the total visual field of the right eye expanded from 460 to 
490°, the right eye from 510 to 540°, the rheographic coefficient of the right eye increased from 
1 .2 to 1 .33, on the left from 1 .6 to 2.29, the true IOP of the right eye dropped from 1 8 to 1 5.3 
mmHg and in the left eye from 16.7 to 13.6 mmHg, the coefficient of outflow in the right eye 
rose from 0.09 to 0.15 mm 3 /min mmHg, and on the left from 0.16 to 0.17 mm 3 /min mmHg, the 
Becker coefficient on the right eye dropped from 200 to 101 and on the left from 104 to 80. The 
stability of the hypotensive effect was noted for 8 months. 

Example 3. Patient Sh., 68 years old, with a diagnosis of "initial senile cataract of the 
right eye, postoperative aphakia of the left eye, angiosclerosis of the retina in both eyes" received 
15 sessions of direct electrical stimulation. As a result of treatment, visual acuity of the right eye 
rose from 0.6 with a correction of +3.5 diopters to 0.9 with a correction of +1.5 diopters. In the 
left eye the visual acuity, with a correction of +1 1 .0 diopters, rose from 0.07 to 0.9. The 
rheographic coefficient increased on the right from 2.45 to 4.20 and on the left from 1.89 to 2.60. 
During the next year, a reduction in visual acuity in the right eye was not noted and the strength 
of the correcting lens was increased to +3.5 diopters. After 8 months the course of direct 
electrical stimulation was repeated. Changes in optical density of the lens did not increase. The 



traditional annual course of drug antidystrophic therapy was not continued because of 
stabilization of visual function. 

Example 4. Patient K., 58 years old, arrived with a diagnosis of "maculodystrophy of 
both eyes". Twelve sessions of direct electrical stimulation were conducted. After treatment 
visual acuity rose on the right from 0.7 with a correction of +1 .0 diopters to 1 .0 without 
correction, on the left from 0.6 to 0.8 without correction. The amplitude of the "a" wave on the 
retinogram increased from 39.5 to 56.4 ^iV in both eyes. The electrooculogram noted a reduction 
in amplitude of the dark drop to normal values in both eyes: 15.9 to 12.4 ^V. The rheographic 
coefficient rose from 1.60 to 2.59. Visual function improved significantly. The stability of the 
achieved effect was noticed over 10 months of observation. 

Example 5. Patient V., 32 years old, with a diagnosis of "partial atrophy of the optic 
nerve of the left eye" underwent direct electrical stimulation treatment consisting of 10 sessions. 
A control study revealed an increase in visual acuity from 0.7 to 1 (1 .0). The relative central 
scotoma disappeared. The Arden coefficient of the EOG rose from 185 to 202, which resulted 
from an increase in amplitude of light rise from 29.8 to 34.5 ^V. The threshold of electrical 
sensitivity of the optic nerve diminished from 120 to 80 jiA. 

The advantages of this treatment method are the possibility of treating a broad range of 
eye diseases in which disruption of metabolic processes occur in different eye tissues. Direct 
electrical stimulation should not be used in the face of acute inflammatory changes of the anterior 
compartment of the eye, in the presence of a hemorrhagic component of the disease, during 
detachment of the retina. In comparison with drug and surgical methods, the method is simple, 
accessible, represents low trauma for the patient, does not require significant costs for medical 
personnel and is economically suitable for the patient. Since the supply of the current occurs to a 
strictly assigned region of the eyeball with distinct dosage of the energy flux, an effect on 
structures of the brain with vitally important centers is ruled out. This method ensures not only 
an optical effect of treatment but also activation of metabolic processes, normalization of 
hydrodynamics, and improvement of blood supply to the eyeball. This expands the arsenal of 
employed therapeutic means in ophthalmology, eliminates the need to use common drug 
complexes in initial symptoms of metabolic disorders in tissues of the eyeball and also 
supplements the group of therapeutic means in advanced changes of the eyeball when drug 
effects alone are not sufficient to treat developed and serious stages of dystrophic diseases. 



Claim 

Method for treatment of eye diseases by electrical stimulation of the eyeball, 
characterized by the fact that stimulation is accomplished on the sclera in a projection of the 
ciliary body through contacts of the stimulating electrode with bipolar electric pulses with a 
frequency of 1-10 kHz in the form of bursts with a duration of 1-15 ms with a repetition 
frequency of the bursts of 1-30 Hz, a current amplitude of 0.5-10 mA for 3 to 7 minutes daily for 
10 to 15 days. 



Indices 


Before treatment 


After treatment 


True IOP, mmHg 


15.6 


12.7 


Outflow coefficient of IOF, mm 3 /min mmHg 


0.23 


0.26 


Secretion of IOF, mmVmin 


1.63 


1.78 


Becker coefficient 


112 


48 
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The invention is related to the medicine field , 
namely, ophthalmology, and may be applied for 
treatment of patients with an eye pathology 
accompanied by eyeball tissues metabolic functions 
disorder. 

There are various techniques employing 
stimulation of eye metabolic functions by different 
methods. Drugs, ultra sound, magnetotherapy, 
hyperbaric oxygenation and others are among them. 

Treatment of eye pathologies using a special 
mode of eye transcutaneous electric stimulation is 
taken as a prototype (E.B. Kompaneets et al., 
1983). However, during the process of stimulation 
employed in this method, there is not only an 
eyeball that is affected, but also the damaging 
impact of electric current stream has been detected 
on vital centers of medulla oblongata. Besides, 
when using this method it is hard to measure 
stimulating effects and to precisely localize area of 
stimulation. Also, use of two electrodes makes this 
method more complicated and cumbersome. 
Additionally, curative effect might be achieved 
only for limited types of diseases. 

We stimulated ciliary muscle by bipolar 
electric pulses delivered to sclera in the area of its 
projection, using two stimulating electrodes placed 
inside the lens, and located around the cornea. 
Pulses are delivered with the frequency of 1-10 kHz 
in packets of impulses of 1-15 ms duration with 
repetition frequency of 1 -30 Hz and electric current 
amplitude of 0.5-10 mA. The authors used this 
method to cure ocular accommodation disorder 
(certificate of authorship USSR N 1 766401 , class A 
61 F 9/00, 1992). The number of electrodes in lens 
might be higher, it does not affect the results of eye 
treatment. 

Researches we conducted demonstrated that 
application of electric treatment using this lens- 
electrode results not just in ocular disorder 
correction in cases of myopia, hypermetropia and 
presbyopia, but also in improvement of an eye ball 
functional characteristics in glaucoma, cataract, 
retinal dystrophy patients; as well as in cases of 
optic nerve atrophy; eye hypotension and others. 
We analyzed visual acuity and visual field, received 
hydro- and circulatory dynamics characteristics, 
applied electrophysiological methodologies. 
Application of DES (Direct Electric Stimulation) 
resulted in changes in eye functional characteristics 
(computerized processing of static data). Received 
data served as a ground for applying electric 
stimulation of eye's ciliary area in cases of those 
eye diseases always accompanied by trophic 
abnormalities. 

The purpose of the suggested method is to 
increase effectiveness of eye diseases treatment due to 
the increase in metabolic activities of eye tissues, as 
well as decrease in complications caused by use of 
electrode attached to the posterior pole of the eye, and 



simplification of the process due to the use of lens- 
electrode. 

The described goal is achieved by direct impact 
on the eye's conjunctiva, on sclera in the ciliary body 
projection, by electric pulses of 1 -10 kHz frequency in 
packets of 1-15 ms duration with packets repetition 
frequency of 1-30 Hz, and electric current amplitude 
of 0.5-10 mA with 3-7 min duration daily, during 10- 
1 5 days. 

The advantages of the method suggested 
comparing to the prototype are as follows: strictly 
defined area of an eyeball ciliary body projection is 
affected, which in turn, first, assures the absence of the 
electric current's damaging impact affecting brain's 
vital centers, and, second, it allows to improve the 
results of treatment of the whole segment of eye 
diseases due to activation of cellular and intracellular 
regeneration processes as a result of efferent nerves 
being affected, activation of synthetic and oxidation- 
reduction processes, increase in microcirculation, 
normalization of eyeball's hydrodynamic processes. 

The method is implemented in the following way. 
In 2-5 min before the treatment session anesthetic 
solution (0.5 % solution of dicaine) is instilled into 
eye's conjunctival cavity. Lens-electrode is applied 
under the eyelid on conjunctiva around cornea in 
ciliary body projection area. Size of the lens- 
electrode is selected based on the eyeball dimensions 
to achieve its perfect contact with the inner surface of 
conjunctiva, and, therefore, optimal conductivity of 
electric current. The quality of contact is monitored 
using the unit's special display. The amplitude of 
stimulating pulses is gradually increased until patient 
senses "pulsation" under the electrodes. As soon as 
the patient has adjusted to the electric current 
("pulsation" sensation has disappeared subjectively), 
the amplitude of stimulating pulses is increased to the 
level of primary sensation, ranging from 0.5 to 10 
mA. The duration of one stimulating session is 3-7 
min with bipolar pulses frequency of 1-10 kHz in the 
form of packets with duration of 1-15 ms and 
repetition frequency of 1-30 Hz. After session is over, 
lens-electrode is removed from the conjunctival 
cavity, and disinfecting solution is instilled. Course of 
treatment includes 10-15 sessions of electro- 
ophthalmologic stimulation based on described 
methodology. Duration of one session is selected 
based on the patient's individual sensations. The 
number of DES sessions is assigned depending on 
how effective the treatment is: if no positive 
functional changes are detected, more than 1 0 sessions 
are conducted. 

Hydrodynamic tests in glaucoma patients treated 
with the suggested method produced the following 
results (see table). 

Besides that, visual acuity increased from 0.67 
to 0.78, summary visual field increased from 
341+184° to 420+148° (P>0.05). In peripheral 
visual field we noted the decrease of areas of 
central and peripheral scotomas that proves partial 
restoration of retina's functionality. Asthenopic 
symptoms disappeared in all patients. Positive 



changes of eye's hydrodynamic system in glaucoma 
patients indicate lower damaging effect of higher 
intraocular tension on eye's structures. Hypotensive 
effect is detected during 8-12 months. 

An increase of the rheographic coefficient from 
1.59+0.66 to 2.26+0.66 reflected better eyeball blood 
circulation after DES. Electrooculographic and 
electroretinographic tests showed the trend towards 
improvement of metabolic processes in outside layers 
of retina. An increase of the Arden ratio to its normal 
level on EOG has been achieved. ERG A-wave 
amplitude increased significantly from 35.5+2.30 to 
59.2+3.96 uV (P>0.05). 

It should be noted also, that this methodology was 
applied not just to open-angle glaucoma patients, but 
in cases of closed-angle and combined glaucoma as 
well, when anterior chamber structures couldn't 
improve hydrodynamics of intraocular fluid (IF) and 
lower intraocular tension (IT). In this case, we 
interpreted positive effect as a result of the DES' 
impact on additional ways of the IPs outflow. This 
demonstrates that new methodology allows to activate 
new mechanism of affecting the intraocular tension by 
increasing blood circulation in vascular system. 

The improvement of functional characteristics was 
also detected in other cases of eye pathologies: 
cataract, retinal dystrophy, eye hypotension, and optic 
nerve atrophy. 1 

Case 1 . Patient F., 60 years old, diagnosed with 
"Open-angle operated 3 4 b' glaucoma, incomplete 
complicated cataract of right eye, open-angle 2 V 
glaucoma of left eye, angiosclerosis of retina of both 
eyes", received course of direct electric stimulation 
of ciliary area (DES) of 10 5 -minute sessions with 
10 mA current. As a result of this treatment, right 
eye's visual field widened from summary 285° to 
415°, left eye's visual field - from 408° to 500°, 
real intraocular tension fell from 14 to 9.7 mm. Hg. in 
the right eye, and from 22 to 18.5 mm. Hg. in the left 
eye, fluid outflow ratio increased from 0.13 to 0.14 
mm 3 /min.mm. Hg in the right eye, and from 0.07 to 
0. 1 1 mm 3 /min.mm. Hg in the left eye. An increase of 
rheographic coefficient from 1.35 to 1.73 on the right 
side, and from 0.84 to 0.89 on the left side, has been 
achieved. Persistence of the hypotensive effect was 
detected during 1 0 months of monitoring the patient. 

Case 2. Patient K., 70 years old, diagnosed with 
"Combined operated 2 'b' glaucoma, angiosclerosis of 
retina on both eyes" received 1 0 DES sessions. As a 
result of treatment right eye's summary vision field 
widened from 460 to 490°, left eye's one widened 
from 510 to 540°, right eye's rheographic coefficient 
increased from 1 .2 to 1 .33, left eye's one - from 1 .6 to 
2.29, right eye's real IT fell from 18 to 15.3 mm Hg, 
left eye's one - from 16.7 to 13.6 mm Hg, right eye's 
fluid outflow ratio rose from 0.09 to 0.15 
mmVmin.mm Hg, left eye's one - from 0.16 to 0.17 
mm 3 /min.mm Hg, right eye's Bekker ratio decreased 
from 200 to 101, left eye's one - from 104 to 80. 
Persistence of the hypotensive effect was detected 
during 8 months. 



Case 3. Patient Sh., 68 years old, diagnosed with 
"Initial age related cataract of right eye, post- 
operation aphacia of left eye, angiosclerosis of retina 
of both eyes " received 15 sessions of DES. As a 
result of treatment, visual acuity of the right eye 
increased from 0.6 with correction of +3.5 DPT to 
0.9 with correction of +1.5 DPT. Left eye's visual 
acuity with correction of +11.0 DPT increased 
from 0.07 to 0.9. Rheographic coefficient increased 
from 2.45 to 4.20 on the right side, and from 1 .89 to 
2.60 on the left side. During the following year 
decrease of the visual acuity has not been detected, 
corrective lens power was increased to 3.5 DPT. 8 
months later course of DES treatment was repeated. 
Changes of lens' density did not increase. Regular 
annual course of anti -dystrophic drug treatment was 
cancelled due to stabilization of visual functions. 

Case 4. Patient K, 58 years old, was admitted 
with diagnose "Maculodystrophy of both eyes". 12 
DES sessions were conducted. After treatment visual 
acuity increased from 0.7 with correction of +1.0 
DPT to 1 .0 without correction on the right side, and 
from 0.6 to 0.8 on the left side, doesn't correct. On 
retinogram A-wave amplitude increased from 39.5 
to 56.4 uV in both eyes. Electrooculogram shows 
the decrease of dark descent amplitude to normal 
level in both eyes: from 15.9 to 12.4 uV. 
Rheographic coefficient increased from 1 .60 to 2.59. 
Visual performance significantly improved. 
Persistence of the achieved results detected during 1 0 
months of monitoring. 

Case 5. Patient V., 32 years old, diagnosed with 
"Partial atrophy of visual nerve of left eye", 
underwent treatment of 10 DES sessions. 
Comparative tests demonstrated increase of visual 
acuity from 0.7 to 1 .0. Central scotoma disappeared. 
Arden EOG ratio increased from 1 85 to 202 as a result 
of increase of light ascent amplitude from 29.8 to 34.5 
uV. Electrosensitivity threshold of visual nerve 
decreased from 120 to 80 uA. 

Advantage of this methodology is its ability to 
treat large segment of eye diseases, where various eye 
tissues metabolic processes disorders are present. 
DES should not be used in cases of acute 
inflammatory pathologies of the anterior chamber of 
the eye, in presence of hemorrhagic component of the 
disease, retinal detachment. In comparison to drug 
and surgical methods, this one is simple, available, 
has low traumatic effect on patient, does not require a 
lot of medical manpower, and is affordable for patient, 
because an electric current is delivered to strictly 
defined area of the eyeball with a strict dosage of 
energy stream. This eliminates impact on brain's 
vitals centers. This method provides not only optical 
results of treatment, but also activates metabolic 
processes, normalize hydrodynamics, improves 
eyeball's blood supply. This allows to increase an 
arsenal of treatment methods used in ophthalmology, 
to eliminate the necessity of general massive drug 
complexes in cases of initial symptoms of eye tissues 
metabolism disorder, and, also, to add to the list of 



methods of treatment in cases of far advanced eyeball 
abnormalities, when drug treatment only is not 
sufficient to cure advanced and extensive stages of 
dystrophic diseases. 

Summary of invention 

Method of eye diseases treatment by electro- 
stimulation of the eyeball. The distinction of this 



method is that sclera in ciliary body projection is 
treated through the contact points of the stimulating 
electrode with bipolar electric pulses of 1-10 kHz 
frequency in packets of 1-15 ms duration, frequency 
of packets repetition of 1-30 Hz, electric current 
amplitude of 0.5-10 mA, 3-7 min daily, during 10-15 
days. 



PARAMETERS 


BEFORE 
TREATMENT 


AFTER 
TREATMENT 


Real IT, mm Hg 


15.6 


12.7 


IF outflow ratio, 
mmVmin.mm Hg 


0.23 


0.26 


IF release, m 3 /min 


1.63 


1.78 


Bekker ratio 


112 


48 
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(54) METHOD FOR TREATING DISEASES OF THE EYE 

(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves applying electric stimulation of 
eyeball in the region of ciliary body 
projection through the contacts of 
stimulation electrode with bipolar electric 



pulses of frequency 1-10 kHz in bursts of 
1-15 ms duration, burst repetition frequency 
of 1-30 Hz, current amplitude of 0.5-10 mA 
during 3-7 min daily during 10-15 days. 
EFFECT: enhanced effectiveness in treating 
disease of the eye. 
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Hao6peTeHMe othocmtch k MeAMUMHe, a 

MMeHHO K <Xt)TaJ1bMO/JOrHM, M MO)KeT 6blTb 

ncnojibaoBaHO b neneHMM 6onbHwx c 
naTOJiorneii ra3a, conpOBO>KAaK)LneMCH 
HapyiueHMflMM MeTaoormHecKMX npoi^eccoB b 
TKaHPX ma3Horo «6noKa. 

CymecTByiOT paa/iMMHbie cnoco6bJ, 
ncnonb3y»oii^Me CTHMynj?i4HK) MeTa6o/iM<-iecKMX 
4>yHKijMM rna3a pa3/iMHHbiMM MeTOAaMM. K hum 

OTHOCflTCfl M eflU K3 M eHT03 H bl e CpeflCTBa, 

ynbTpa3ByK, MarHHTOTepanHfl, rnnep6apnMecKan 
OKCureHaLtup m ap 

3a npoTOTun npm-iRT cnoco6 jieneHMfl 
3a6oneBaHMM ma3 nyieM sneiapocTMMyrmijMM 
opraHa speHMfl nocpe^CTBOM npecKOKHoro 
Bos/teticTBUfl b cnequanbHOM pejKWMe 
/KoMnaHeeq E.&. c coaBT. 1983/. OflHaKO b 
npoi^ecce cTMMy/iflunn stmm MeTOAOM we TonbKo 
nponcxoAMT B03AeticTBne Ha rnasHoe h6jioko, 
ho TaKKe npoHB/iweTC« noBpewAajomee 
sosAeMCTBMe noTOKa oneicrpHMecKofi 3Heprnn Ha 
>KM3HeHHo Ba>KHbie i^eHTpw npoflonroBaroro 
M03ra. KpoMe toto, npw fxannoM cnoco6e TpyAHO 
A03npoBaTb CTHMynnpyioi^ne scfxfceKTbi w tohho 
noKa/iM30BaTb 30Hy cTHMy/uii^MM rasa, a 
nanmwe A^yx aneiapoAOB ycnowHaeT 
MeTOAHKy, AenaeT ee tdomosakom. ripn stom 
jieneoHbiM scfje^KT AOCTMraeTCfl TonbKo npn 
AOBonbHo orpaHMHGHHbJX BHAax 3a6ojieBaHMM. 

HaMM ncnorib30BaHa cTMMynfli^nw 

L^HJlHapHOVI MblUJL^bl OMnOJlflpHblMM 

oneKTpMHecKMMM MMny/ibcaMM, noAaBaeMbiMM 
Ha CKnepy b oGnacTM ee npoeKi^wn c noMombK) 
AByx CTHMynnpyioLnnx s/ieiapoAOB, KOTopue 
pacnojiararoT BOKpyr poroBMLjbi b cociaBe 
nnH3bi, npn 3tom HMnynbCbi noAatcr c MacroTofi 
1-10 kHj b BMAe naweK MMnynbcoB 

AflMTeJlbHOCTbK) 1-15 MC C H3CTOTOM nOBTOpeHMfl 

naneK 1-30 ru, m aMnnMTyAOfl TOKa 0,5-10 mA. 
3tot cnoco6 neMeHUR ncnorib30BaH aBTopaiwn 
Ann ne^eHMfl HapyweHMM aKKOMOAauuM /A. c. v 
CCCP N 1766401, Kn. A 61 F 9/00, 1992/. 

KOJlMHeCTBO 3JieKTpOAOB B JlMH3e MOKeT 6blTb 

oonbtue. Ha pe3yjibTaiax B03AetfCTBMfl na ma3 
3to He OTpa>KaeTCfl. 

npoBeAeHHbie HaMM MccneAosaHMH 
noKa3ann, mto ncnoribSOBaHne 

3JieKTpOB03AetfCTBHfl c nOMOl^blO AaHHOM 

nnH3bi-3/ieKTpoAa BeAeT He TonbKo k 
ncnpaa/ieHMK) HapyiueHMtf aKKOMOAaunn npu 
MMonvin, mnepMeTponMM m npec6nonnn, ho h k 
ynynujeHHK) 0yHKLjMOHajibHbix noKa3aTenefi 
rnasHoro «6noKa y 6oribHbix mayKOMOM, 
KaTapaKToPi, AHCTpocfweM ceTHaTKH, npn 
aipoc})MM spuTenbHoro Hepsa, rnnoTOHnn ma3a 
m np. Bbtnn MccneAOBaHu ocTpoia speHun, none 
3peHHj?, nonyneHbi noKa3aTenn rviApo- n 
reMOAnnaMMKM, ncno/ib30BaHbi 
3^eKTpo4)M3MonornMecKne MeTOAHKM. B 
pe3yiibTaTe npoBeAeHHfl HOC /np^Moii 

3JieKTpOCTMMyn«LtHM/ npOH300l/1H M3MeHeHMJ? 

cfcyHKijvioHanbHbix noKa3aTene^ ma3a 
/cTaTunecKne AaHHwe o6pa6oTaHbi c noMoinbio 
3BM/. nonyMeHHbie AaHHbie nocny>KMnn 
ocHOBaHneM Ann ncnonb30BaHMfl b jieweHMM 
3a6oneBaHHM ma3, KOTopwe BcerAa 
conpoBo>KAaioTcn Tpo0wHecKMMM HapyiueHMflMM, 
sjiejapocTHMy/ifli^MM 4nnnapHovi 30Hbi rnasa. 

L|e^bio npeAno^eHHoro cnoco6a flB/ineTCj? 
noBwujeHne scIx^ktmbhoctm neneHkifl 
3a6ojieBaHMfi rna3a 3a cseT noBbiujeHMfl 
MeTaoojinnecKoft aianBHOCTn TKaHeM rna3a, a 
raioKe ywieHbiueHMe ocnoKHeHMM, csn3aHHbix c 
ncnonbsoBaHneM 3/ieicTpoAa, noABOAHMoro k 
saAnewy no/iiocy rna3a, m ynpoiAeHne 3a oieT 
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DpMMeHeHMH /1HH3bl-3neKTpOAa. 

YKa3aHHan ue/ib AocTMraeTCJ? TeM, mo 
npoBOA^T B03AevicTBne HenocpeACTBeHHo Ha 
KOHb joh kt h By ma3Horo n6/iOKa Ha CKnepy b 
npoei<unn un/inapHoro re/ia 6nno/iflpHbiMn 
sneicTpuHecKHMn MMnynbcaMn c MacTOToft 1-10 
b bha6 naneK AnnTenbHocTbK) 1-15 mc c 
nacTOTo^ noBTopeHMfl naneK 1-30 ri\, c 
aMnnnTyAOv^ TOKa 0,5-10 mA b TeneHne 3-7 
MMHyT e^eAHesHO b TeweHne 10-15 AHevi. 

npenMyiAecTBa npeAnaraeMoro cnocooa no 
cpaBHeHHw co cnocoooM-npoTOTunoM 
3aKnioHaiOTCH b tom, hto B03AeMCTBne npoBOAflT 
Ha dporo saAaHHyw o6xiacTb rna3Horo fl6xiOKa 
npoeKquio unnnapHoro Tena, hto, BO-nepBux, 
ooecneMMBaeT oicyTCTBue noBpe>KAaioi4ero 
AeMCTBMH TOKa Ha CTpyiaypbi ro/ioBHoro Mosra c 

)KH3HeHHO BaXHblMH t^eHTpaMM, a BO-BTOpblX, 

nosBonaeT y/iynujuTb pe3yxibTaTbi neMeHu^ 
oo/ibiijoro cneiapa 3a6oneBaHMM masa sa CMer 

aKTMBM3ai^MM nOOl^eCCOB KneTOHHO« n 

BHyTpuKneTOHHoi^ pereHepaijHH ksk pe3ynbtaTa 
B03AeMCTBnn Ha acJxfrepeHTHbie HepBbi, 

aKTMBH3ai^HM CHHTeTHMeCKMX M 

OKMcriMTe/ibHO-BoccTaHOBHTejibHbix npoi^eccoB, 
ycunennfl MUKpouMpicynnunn, HopMannsaMUM 
ruApoAMHaMMHecKvix npoi^eccoB ma3Horo 
n6noKa. 

Cnoco6 ocymecTBnfleTca cneAywmuM 
o6pa30M. 3a 2-5 MMHyT ao neHe6Horo ceaHca 
npoBOAflT TpexKpaTHyio MHCTM/uinqnjo 
aHecTe3npyK)iAero pacTBopa /0,5%-Horo 
pacTBopa AHxaMHa/ b KOKbK)HKTHBanbHyio 
nonocTb masa. HaK/iaAbiBaHne 

nnH3bi-3JieKTpoAa ocyiAecTB/iflioT noA BeKki Ha 

KOHblOHKTMBy BOKpyr pOTOBML^bl B 06/iaCTM 

npoeiqun 411/1 napHoro jena. flpw stom pasMepu 

JlMH3bl-3JieKTpOAa nOA^MpaiOT B COOTBeTCTBMM c 

pa3MepaMH ma3Horo H6noKa ppn nnoTHoro 
npuneraHUA BHyTpeHHe^ noBepxHOCTM 
snejcrpoAa k KOH*bfOHKTHBe m, cneAQBaTeribHo, 
onTMManbHo^ nposoAHMocTM 3/ieKTpnMecKoro 
TOKa. KoHTponb KOHTaKTa ocymecTBnneTCH no 
cneunaribHOMy MHAwoTopy npn6opa. rinaBHo 
yBennHMBafi aMruiMTyAy c™Mynnpyiomnx 
MMnynbcoB, Ao6MBaK)TC« noHBneHMH y nai^neHTa 
oiAyiAeHun "to/ihkob" noA aneiapoAaMM. f~lpn 
B03HMKHOBeHMM y nai^neHTa aAanTai^nvi k 
sneKTpMHecKOMy TOKy /cy6-beKTHBHoe 
ncMesHOBeHMe "tojihkob"/ aMnnnTyAa 
CTMMynwpyiomux MMnynbcoB noBbiiuaeTcn ao 
B03HMKHOBeHnn nepBMHHbix oiAymeHnw, KOTopan 
cocTaBrmeT ot 0,5 ao 10 mA. BpeMH oAHoro 
ceaHca cTHMynflt^nn cocTaanHeT 3-7 MUHyT npki 
nacTOTe CunonnpHwx MMnynbcoB 1-10 k^ b 
BMAe naneK AnMTenbHocTbio 1-15 mc c HacroTOM 
noBTOpeHMn naneK 1-30 ri\. nocne okohh3hm$) 
npoijeAypbi nkiH3y-3neKTDOA yAan«K)T M3 

KOH^fOHKTMBaribHOM nOHOCTM, MHCTMJUlMpyjOT 

Ae3MHC{)M4MpyioinMM pacTBop. Kypc jieneHMH 
BKniwaeT b ce6« npoBeAeHMe 10-15 ceaHCOB 

3/ieKTpOO(t)TaJ1bMOCTMMyn«4MM no yK33aHHOM 

MeTOAMKe. BpeMn OAHoro ceanca Bbi6MpaeTcn 
no cy&beKTMBHbiM ou^ymeHMHM 60/ibHoro, 
KonMHecTBO ceaHCOB ri3C Ha3HanaeTCfl b 
3aBMCMMOCTM ot 3cJxJ)eKTMBHocTM jieneHMfl: npM 

OTCyTCTBMM nOJlO^MTe/lbHbJX M3MeHeHMM 

4>yHKUMOHanbHbJX noKa3aTene^ hmctio ceaHCOB 
npoBOA^T CBbJiue 10. 

TMApoAMHaMMMecKMe MCcneAOBaHMfl y 
ooxibHux mayKOMO^, kotopwx neMM/iM no 
npeAnoKeHHOMy cnoco6y, bwrbmum cneAyKnuwe 
noKa3aTe/iM (cm. Tae/iMi^y). 

riOMMMO 3TOrO, nOBblCMJiaCb OCTDOTa 3peHMfl 

ot 0,67 ao 0,78, yBe/iMMM/iocb cyMMapHoe none 
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apeHMfl ot 341 ±184° flo 420±148° /P>0,05/. B 
nepnc|)epMMecKOM none 3peHna oTMeManocb 
yMeHbtueHne nnomaAH ueHTpanbHbix m 
nepm£epnMecKwx ckotom, hto CBHAeTenbCTByeT 

O HaCTMMHOM BOCCTaHOBfieHUM 

pa6oTocnoco6HOCTM cemaTKM. y Bcex oonbHbix 
npoxoAnnn acTeHonnnecKne «BJieHMH. 
rio/io)KMTeribHbie M3MeHeHMfl b 
ruAPOAMHaMUMecKOM cucreMe ma3a y 6o/ibHbix 
mayKOMoft yKa3biBaK>T Ha CHM)KeHMe 
noBpe>KAaiomero AetfcTBHfl noBbiiueHHoro BTfl 
Ha CTpyKTypw rna3a. rwnoTeH3MBHbifi scfeqbeia 
oTMeneH b TeMeHvie 8-12 Mec$meB. 

noBbitueHne peorpa4>MMecKoro 
KO3C{)0iiL^neHTa c 1,59±0,66 AO 2,26±0,66 
oTpa3wno ynymtieHne KpoBocHa6)KeHn« 
rna3Horo *i6noKa noc/ie I13C. 
3neiapooKynorpac})MMecKne m 
3neKTpopeTi/iHorpact>H4ecKMe uccneAOBaHHfl 
BbiflBMjin TeHAeHUMio ynymueHH* cocTOHHHfl 
MeTa6onnHecKMX npoijeccoB b Hapy>KHbix cnoax 
ceTMaTKM. nonyneHo noBbimeHne 

Koac|xt>ML4neHTa ApfleHa ao hopmu Ha 30f\ 
3Hawe/ibH0 B03pocna aMnnnTyAa bojihw "a" 
3Pr c 35,5±2,30 mkB ao 59,2±3,96 mkB 
IP >0,05/. 

CneAyeT oTMeTUTb TaiOKe, hto AaHHbitf 
cnoco6 Own npniweHeH He TonbKO y GonbHbix 
oTKpbiToyro/ibHo« cjDopMow mayKOMw, ho npn 
3aKpbiToyronbHO^ h KOM6nHMpOBaHHofl, KorAa 
npaKTMMecKM crpyiaypbi yma nepeAHefi KaMepu 
He Momn o6ecneMHTb ynymueHM« 
rMApOAHHaMUKH BHyTpW7ia3HOtf )khakoctm /BDK/ 
n CHM>KeHMR Bl~fl. B ashhom cnynae 
nono>KWTenbHbifi acfxfceicT Haiwn pacijeHeH KaK 
MTor B03AetfcTBMfl n3C na Aono/iHMTe/ibHbie 
nyTM onoKa BT>K. 3to rosopuT o tom, hto 
cnoco6 no3BO/i«eT aicrnBM3npoBaTb HOBbitf 
MexaHH3M AeftcTBMfl Ha BHyTpnma3Hoe 
AaBneHne wepe3 noBbioieHne KpoBOCHaGxeHun 
cocyAMCToro Tpaiaa. 

Y/iymueHne cpyHKijMOHanbHbix noKa3aTenefi 
OTMeneHo n npw apvhx BMAax rna3Hofi 
naTonorvin Kaiapaiae, amctdoc^mm ceTMaTKM, 
rvinoTOHMH rna3a, aTpc<J)nn 3pnTenbHoro HepBa. 

(lpMMep 1 . Bon b ho ft 0. 60 neT, c Awam03OM 
"OTKpbiToyroribHafl onepupoBaHHafl 3 "b" 
mayKOMa, HenonHaa ocnowHeHHafl KaTapaKTa 
npaBoro ma3a, OTKpbiToyronbHaa 2 "b" 
rnayKOMa neBoro ma3a, aHrwocKnepo3 ceTMaTKM 
ooonx mas" nonymin Kypc npnMofi 

3JieKTpOCTHMyJlflL4MM IJMnwapHOfi 30Hbl /(13C/ H3 

10 npoueAyp no 5 wnnyT npn cane TOKa 10 mA. 
B pe3ynbTaTe neseHMfl npon3omno pacujMpeHwe 
nona 3peHMfl npaBoro masa c 285 0 cyMMapHo 
AO 415° h neBoro ma3a c 408 ao 500°, 
cHM^ceHne MCTMHHoro BHyTpnma3Horo AasneHHH 
c 14 ao 9,7 mm pT. ct. Ha npaBOM ma3y n c 
22 ao 18,5 mm pT. ct. cneBa, yBenvmeHHe 
K03c}x})HL4MeHTa nencoc™ orroKa c 0,13 ao 0,14 
mm 3 /mmh«mm pT. ct. npaBoro ma3a n c 0,07 
AO 0,11 mm 3 /mmh»pt mm pT. ct. neBoro ma3a. 
rionyneHo yBennneHne peorpa0MHecKoro 
KO300ni4neHTa cnpaBa c 1,35 ao 1.73 m cneBa c 
0,84 ao 0,89. CTOMKocTb mnoTeH3MBHoro 
3<tK{)eKTa oTMeweHa b TeneHne 10 Mec«i4eB 

Ha6/lK)AeHHJi 3a OOJlbHblM. 

npuMep 2. BoxibHOM K. 70 neT, c Anamo30M 
"KoM6nHnpoBaHHafl onepupoBaHHafl 2 "b" 
mayKOMa, aHrnocKnepo3 ceTMaTKM o6onx ma3" 
nonywHJi 10 ceaHcoB (130. B pe3ynbTaTe 
neneHn« cyMMapHoe none 3pennfl npaBoro 
ma3a paciunpnnocb c 460 ao 490°, neBoro 
ma3a c 510 ao 540°, peorpac})MMecKMVi 
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KoscfccjDHijMeHT npasoro ma3a yBennMnncJi c 1 ,2 
AO 1,33, /lesoro c 1,6 ao 2,29, ncTHHHoe Bffl 
npasoro ma3a noHnsnnocb c 18 ao 15,3 mm pT. 
ct. jieBoro ma3a c 16,7 ao 13,6 mm pr ct. 
K03cfxJ)MmieHT nerxocTM oTTOKa npaBoro ma3a 
nOBblCMTlCfl c 0.09 ao 0,15 mm 3 /mhh.mm pT. CT. 
neBoro c 0.16 ao 0.17 mm 3 /mmh.mm pT. ct. 
KoscJxJwmieHT BexKepa npaBoro ma3a chm3mxic« 
c 200 ao 101, neBoro c 104 ao 80. CTofiKOCTb 
rnnoTeH3MBHoro 3c}x})eKTa OTMenena Ha 
npoTTOKeHMM 8 Mecfli^eB. 

npnMep3. Bo/ibHOM UJ. 68 neT, CAMamosoM 
"HaHanbHan CTapMecKaw KaTapaiaa npaBoro 
ma3a. nocneonepaunoHHafl acfaKMfl nesoro 
rna3a, aHrnocKnepos ceTMaTKw ocomx ma3" 
nonynun 15 ceaHcoB fl3C. B pe3ynbTaTe 
neMeHMfl ocTpoTa 3peHM« npaBoro ma3a 
noBbicunacb c 0,6 c KoppeKijnetf +3,5 Arvrp. ao 
0,9 c KoppeKmiefl +1,5 Arvrp. Ha neBOM rna3y 
ocTpoTa speHun c KoppeKUMeft +11,0 Amp. 
noBbici^nacb c 0,07 ao 0,9. PeorpacfenHecKkitf 
KOscfx+jMmieHT yBenMHuncfl cnpaBa ot 2.45 ao 
4,20 m cneBa ot 1,89 ao 2,60. B TeneHMe 
nocneAyiomero roAa CHiweHUR octpotw 3peHM« 
Ha npaBOM rnasy He oTMeneHo, ysennMnnacb 
cvma KoppnrnpytoiJ4eCi nnHsw ao +3,5 AnTp. 
Mepes 8 MecflLjeB xypc ri3C noBTopunn. 
H3MeHeHM« onTuwecKofi nnoTHOCTM xpycTannKa 
He HapacTann. TpaAMi^vioHHbiM e>KeroAHbi« Kypc 
MeAMicaMeHT03HOM npoTMBOAwcTpocfcvwecKnii 
Tepannn npoBOA^Tb He cTann bbhay 
cra6nnM3aL^Mn 3pnTenbHbix (+;yHKUHM. 

npMMep 4. BonbHaji K. 58 neT, nocTynnna c 
AnamosoM "MaxynoAHCTpocfjMfl o6omx rna3". 
HpoBeAeHO 12 ceaHcoB I13C. riocne neMeHMW 
noBbJcunacb ocTpoTa 3peHM« cnpaBa c 0,7 c 
KoppeKi^ei* +1,0 A^p. ao 1,0 oes Koppe^nn, 
cneBa c 0,6 ao 0,8 He KoppurnpyeT. Ha 
peTMHorpaMMe aMnnHTyAa BonHbi "a" 
yBennMnnacb c 39,5 ao 56,4 mkB Ha oconx 
rna3ax. Ha sneiapooKynorpaMMe OTMeneHo 
yMeHbiiieHne aMnnmyAbi TeMHosoro cnaAa ao 
HopManbHbix SHaMeHMrt Ha o6omx rna3ax: 15,9 
AO 12,4 mkB. Peorpac})MMecKHM K03c}xtnii^neHT 
B03DOC c 1,60 ao 2,59. 3Ha^MTenbHO 
ynyHwwnacb 3pMTenbHa« pa6oTOcnoco6HOCTb. 
CTOMKocTb AOCTMmyToro scfxpeKTa OTMenena b 
TeMeHMe 10 MecnijeB Ha6nK>AeHnn. 

npMMep 5. BonbHofi B. 32 roAa, c AMamo30M 
"HacTHHHaR aTpocfjHR 3pnTenbHoro HepBa 
neBoro rna3a" npoujen neneHMe f!3C M3 10 
ceaHcoB. KoHTponbHoe nccneAOBaHwe noxa3ano 
noBbioieHne ocTpOTbi speHun c 0.7 ao eAUHMi^bi 
/1,0/. McMesna OTHocnTenbHan LieHTpanbHan 
cKOTOMa. yBennMnncfl KoscfxpumieHT ApAeHa 
30r c 185 ao 202, hto o6ycnoaneHO 
noBbiiiieHneM aMnnviTyAbi CBeTOBoro non>eMa c 
29,8 ao 34,5 mkB. noHH3Mncfl nopor 
sneKTpuHecKofi My bct b m Ten bHocT m 3pnTenbHoro 
HepBa c 120 ao 80 mkA. 

npeviMyiAecTBaMM AaHHoro MeTOAa neneHUH 

HBnfltOTCfl B03MO)KHOCTM neMeHMH UJMpOKOrO 

Kpyra rna3Hbix 3a6oneBaHM«, rAe MMeioT MecTo 
npoi^eccbi HapyujeHMfl o6MeHHbix npoi^eccoB b 
pa3nnMHfc>ix TKaHwx ma3a. He cneAyeT 
Hcnonb30BaTb flSC b 0a3e ocTpwx 
BocnannTenbHbix nsMeHeHnw nepeAHero oTAena 
rna3a. npn HanuMMM reMopparnMecKoro 
KOMnoHeHTa 3a6oneBaHn«, npw oTcnowKe 

CeTMaTKM. riO CpaBHeHMK) C MeAMKaMeHTOSHbJMM 

m xnpyprvmecKHMM MeTOAaMn cnocoo" npocT, 
AOCTyneH, ManoTpaBMaTMMeH Ann bonbHoro, ne 
Tpe^yeT conbujux TpyA033TpaT MeAnepconana 

M SKOHOMMMeCKM BbirOAeH COnbHOTO, T.K. 

npn 3tom nponcxoAUT noABeAeHne TOKa Ha 
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CTporo aaflaHHyto o6nacTb ma3Horo fl6riOKa c 
MeTKOM fl03MpoBKOM noTOKa anepruu, HTO 
ncioiK)MaeT fleiicTBue Ha CTpyiaypbi ro/iosHoro 

M03ra C >KM3HeHHO Ba>KHblMH LjeHTpaMH. flaHHblPl 

MeTOfl o6ecneMMBaei He TonbKO omnHecKMpi 
GCjxfceKT neneHMfl, ho m aKTHBusatjMio 
MeiaoojinHecKnx npoLjeccoB, HopMajiH3atjwo 
rMflpoAMHaMMKM, ynymueHiie KpoBocHa6)KeHMfl 
masHoro aonoKa. 3to nosBormeT pacwMpmb 
apceHan ncnonb3yeMbix nene6Hbix cpeACTB b 
cx^Ta/ibMonoruM, ncKn»oMHTb HeoGxoflnMocTb 
npuMeneHMH o6u\m MeAwoMeHTosHbix 
MaccMBHbix KOManeKcoB npn HananbHbix 
npn3HaKax napyweHHfl wieTa6anii3Ma b TKaHHx 
ma3Horo fl6riOKa, a Tame aono/iHMTb KOMnneKc 
neMe6Hbix cpeACTB npn rpy6bix AaneKo 
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3aiueAiuMx M3MeHeHwnx rna3Horo fl6noKa, KorAa 

OAHOrO MeAHKaMeHT03HOrO B03AePtCTBMfl He 

AOCTaTOMHo aha jieHenun pa3BHTbix n Tflttenwx 
CTaAMM AncTpoc}>nHecKMX 3a6oneBaHMM. TTT1 

OopMyna M3o6peTeHkm: 

Cnoco6 xieneHUji saooneBaHuft ma3a nyTeM 
3JieiapocTMMyn«m^M masHoro «6/iOKa, 
OTnMHaK>mn£icfl TeM, mto BOSAewcTBue 
ocyi^ecTanflMDT Ha cKnepy b npoeiajHH 
ijMJiKapHoro Tena nepe3 KOHraiabi 
CTMMynnpyjoiMero aneKTDOAa 6nnonnpHbiMM 
oneKTpMHecKviMM MMny/ibcaMM c ^acTOToti 1-10 
kQj b BHAe naneK AnnTeribHocTbio 1-15 mc, c 
MacTOToCi noBTopeHun naneK 1-30 V\\ t 
aMnnnTyAo« TOKa 0,5-10 mA b TeneHne 3-7 m'hh 
e^eAHeBHO b TeneHMe 10-15 AHeft. 



20 



25 



30 



35 



o 

00 

o 

CM 
CD 

o 
C 1 



40 



ID 



ro 



45 



o> 

N> 
O 
00 

o 
O 



50 



55 



60 



-5- 



ECTJiKiiOe h'ijj pT.CT. 

KOEV;. HIIHeHT JISi^OCTH OTTOKa 

KoDvtHii^eiiT beiocepa 
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